
Notice rn.
by Copyrjj1

cJlViaf may
PtOtecteg

tie 17 U.S
Coaej

Industrial \%Taste Treatment

and Disposal AT TIlE GOVERNMENT

SYNTHETIC RUBBER PLANTS LOS ANGELES COUNTY CALIF

The government synthetic rubber plants In the Los Angeles area were aced
with ninny difikult waste-disposal problems because of high popul.siion density
and consequent low tolerance for disposal of liquid gaseous and solid wastes
Disposal ntctNods currently in use were evolved during the IO-year period the

plants have betcii in existence All major waste-disposal problem. have been
solved through rl.se cooperation between the managements of the four syn
thetic rubber plants and the regulatory agencies In planning and operating
treat meat alll disposal facilities Unusual problems involving waste tar copper
solutions the smokeless incineration of rubber and subsonic vibrations have
also been ilialt with successfully

ARTHUR MARTIN
Shell Chemical Corp L.a Angeles Calif

ROYAL FL ROSTENBACIP

lteconstruciion Finance Corp Washington

IThI waste disposal in Los Angeles County is cent

plicated lay high population density shortage of under

round water supplies and frequent temperature inversions in

the stinosphere liecause of thoe conditions the tolerative for

ilisliosal of liquid gaseous and solid wastes is low Diaqssal of

liquid wastes in Los Aiigelcs County is related closely to the din

posal of solid and gaseous wastes Numerous restrictions lntaMl

on the priiiciple that the disposal method shall not crate lutz

aid or iuinner or cause dnnutge limit the possil.ilitia for diii

petal

During the years of operation of the i.ynthetie rubber plants

process modifications have born nanle azid there have been

chaLges in the lu11ic js.llutioii-contrnl programs at the local

state and fekral levels In so far as i.ossilak the prollcni

arising from tliesc clutnigos have l.eesi solved by process sdjust

ments or by the iistallstin of additionsl equipment to serve the

unit proiluciiig the waste hlcrwim miwlificistions have been

made in industrial waste treatment and disposal to meet the

changing Ætditiosis The purwse lisa been to provide reason

able and jeaedcal safeguards against pollution of Dominguca

Channel Los Angeles harbor and coastal waters of the ParS
Ocean by squid wastes originating In the synthetic rubber plants

The undsmentiil treatment facilities for Industrial wastes of

the government synthetic rubber plsfls hays remained

essentially sirable si and suspended solids are

removed in basins Xeutralbathm accomplished

raising the various iqu wastes together or a44ing esqelje is

S4c further reduction in oil and suspended solids gained

by flltratiae of the wastes through hay Wastesi which cannot

be rendered nionobjeetionable by settling neutralizing or tiltra

than through hay can usually be treated more effectively and rat

nomically at the source where the volume is ata minimum and the

eoncentration at maximum

Tb original synthetic rubber plants in Los Angeles Countr

three hutailiene plants one styrene plant anid two GIt-li plants
were placed in operation in June and July 1943 From 1947 to

Pnasat .4th... P.O Sos 211 Torrasee Laid

Peasant 44r... Reamed Anisije lr.4srt Operaijos Chattel Elector

Co. Riclilead Wash
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19-19 all except the kyrelic plnit were shut down but late in 1950

three plants were retonied to operation Table lists the four

plant by types eawacity and wJji involved in their

operations

iSISQlaaGE 01 THEATED WASTES

The managements of the group at plants hereafter called tIe

Los Angela plants si Vermont Avenue and Figucroa Street

Knox Street cooperated with suthorities in planning said operat
ing their

a-aste-diiposai facilities The waste from the operati its

was first treated in waste-treatment units at each plant and ills

charged into common drain the nox Street drain and hcire

into the DoniiiuguezChauiiiel at Knox and Main Streets Ii 1944

it was decided to install spills skimming unit anda long concrete

outfall pipe to Doaainguez iaannej Figure The work

vomlletcd in 1945 at cost of approximately 185O0O fljr
of the skimming unit was an insurance against aecidetttl re

extending beyond Mali Street was Metalled solely for the

aqJee of thvating the waste water b_- area originally des

ignated as park and refuge and lagoon for the protectito of

will lift The sinmting unit still serves its original purjswe

fly 1948 the ares protected by the plpene had become

and refuse dump esa part of the smog eSsninatica program
Domingun Chsanel is primarily flood.control channel In

normal times it serves as an industrial waste drain lot the area

The course of tIe channel Is generally southeast flowing from

Lagunss de lest Dosainguex near the Los Angeles rubber plants to

Sepulveda Boulevard and Alameda Streets and that in southerly

direction te the East Basin of the La Angeles ltarbor The

course is approximately 6.5 miles The channel has been used as

an industrial Waste drain for number of years

On Noreznber 291945 the County panted permit to the Les

Angela plants to seharge tented liquid waste into Domingues

Channel It was stipulated in the permit that the effluent shall

not create aiiy of the following eonlitiona

IL
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the plants contributing aluminum salts decreased the quantity of

aluminum hydroxide floe formed in the combined stream In the

Knox Street drain to the extent that the specified maximum of

1.0 ml per liter bf settleable solid Is met at nearly all times

The oil specification o25 mg per liter maximum has been ex

ceeded at times chiefly because of the characteristics of one waste

stream This stream is produced continuously ats rate of 400gallons

per minute or approximately 20% of the total flow entering the

Knox Street drain The entir stream enters the treatment wit

as water.oil emulsion and pasted upward through sand bed

feet thick to coalosce the oil and thence to standard API

gravity separator Because of unknown factor oil removal Is

not equally effective at all times Although the search eon

tinucs reasonably economical and effective method for oil

removal has 001 yet been found

The requirement of no garbage or domestic sewage has been

met at all times by the plants through use of separate sanitary

sewer sy.tems as indicated on the flow diagrams During one

brief period in 1046 however garbage coming from goose ranch

situated ott the north side of the open section of the Knox Street

drain was found In the Knox Street basin Vlicn it was ex

plaIned to the rancher that county regulations lid not permit

Objectionable deposits of sludge or other materials In Domin
gues Cisannel

Concentration of toxic wastes in sufficient quantity to en
danger public health or to affect the use of lands in the

vicinity

for cattle raising or other agricultural purposes
Creation of odors to the extent that they arc public nuis

ance

Discharge of oil grease waxes and fat. in such quantity as to

crc te nuisance or menncc to the public .afety

ollution uf ground water to the extent that its usefulness is

-c

amage to public or private atructurn or property
ltcilcd coloration

The fnllowing standards were cstnllished with the understand-

log that they are sultject to change in the light of experience

Scttkablc sulids in general not to exceed 1.0 ml per liter

Oil grease fats and waxer not to exceed 23 mg per liter

Garbage or domestic sewage non
-I Aridity and alkalinity p11 6.3 to 10.0

Toir inredients cyanids-s phenols nietallic salts etc
in ks tlntnoxsc concentration

ii Ttmpeature nt to exceed 1.101

standard applied .uluoquently stipulattl that the sulfide

content should not exceed 1.0 p.p.m

lilheultv with suspended solils was eaperienceil up to the

Itliult shutdowns ehO.h7 The p1 of the rnmlinod streams front

the Lass Angeles plants differed sufficiently front the tributary

streams to cause aluminum hydroxIde and iron hydroxide to

flceulate in the Knox Street drain Consequently emuent

discharged to Duesingues liannel frequently exceeded the

specified maximum of 1.0 ml per liter Some of the floe predpŒr

tated In news of slow flow In the urne aid of the channel but

remsln.xl
naffirinttly tlukl to he carried away whenever the flow

Was increased by iiglw-r drainage rata or storm water At the

time tl plants were reactivated in 1930 no visible flue depusits

remained Following reactivation Iron salt were eliminated

front the ellluent as described below Improved p11 control at

Locatioa or Plast

Los Asgulos CoW
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Figure

Steam Stripper for Removing Odor from Liquid
Wane at El Segundo
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garbage no further unwelcome contributions of household pr
bage deceased

geese or goose clcanings were received

Control of pH of
liquid wastes within the specified range Is es

seTitlal to good practice in waste disposal Iii general most of the

p11 difficulties involve disposal of acidic wastes Alkaline wasles

which do not contisinother objectionable connpoiuent.aareuaefufoc

neutralizing acidity Excess spent caustic is held in sthrage icr

adjusting the effluent ph whenever the need arises In the Los

Angeles plant

In the copulymer plniit the hydrogen cycle zeolits softener was

changed over to sodium cycle softening and thus eliminated the

drainage of acidic regeneration tastes into the sewer The

atyrene plant installed hot-procese hme-.soda softetsitig to obtain

boiler feedwater with law silica

content This
proe-csa change re

sulted in thc .huulnwn of hvdro

gen cycle seolite softener and elimi

nated the drainage of acidic regeti

eratinn wastes into tlsr sewer

An important part of the p11

problem is the trestnsesst and dis

posal of alkaline copper wastes irons

the product poUon unit of the

Los Angela butadlene plant The

copper was removed orllnally by

aclthfymg the waste and agitating

aith air In the presence of scrap Inc

While this treatment reduced the

copper content to an acceptably low

level the treated wastes were acidic

and contained Iron nlts On ad
justing the p11 of the effluent to the

desired range of 8.5 to 10.0 Iron hy
droxide was formed This contrib

uted to suspended solids content

of the effluent which was considered

objectionable Through the assist

ance and cooperation of las

Angeles County authorities an

alternative daposal method was de

velnped which consists of draining

untr.atsd alkaline

coppsr-bearlm

wastes Into the saM

tary sewer Tb
quantity of liquId

pH and copper con

tent are subject to

appropriate limita

tions to prevent any

adverse effects In the

sewage trea tment

ptantorin the sewers

The tolerance for

copper In s.ny nags
treatment plant Is

low but the flow of

sanitary seaage

through this partic

ular troatnscnt plant

Is so great that

rather large quantity

of copper can be ac

cepted without

affecting operation

of the digesters

Shortly after the al

ternative disposal

method was placed in

operation definite improvement was noted in the charactcris

tics of remaining waatcs ashich are drained into Domingues

Channel The pIt fell within the desired range mostof thetirne

Cupper was eliminated from the changel and the deposition of

insoluble material in the bed of the channel aaa decreased

Two toxic ingredicnt.s in the Knox Street effluent are chrontstes

anil Lrrf-lutyl catechol Copper whtch aas formerly present in

concentratioesa of to p.p.m was eliminated front the effluent

drained to Domingues Channel in 1951 Chromatee are used in

treating circulating cooling water and enter Use scwcr system as

cooliss tower hlowdown The eoncentratiot is too low IS to SO

p.p.m as sexiiuns dichromatt to lrevent the growth of algae or

bacteria in the circulating cooling water without the addition of

INDUSTRIAL AND ENGINEERING CHEMISTRY Vol 45 No.12

Secondary Rsaina for Additional Separation within CR-S Plant
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chlorine Acconling to Ellis goldlish tolerated 100 p.p.m of

potassium dichromate for 108 hours but 500 p.p.m was fatal in

72 hours As the cooling tower blowdown amounts to only 15%
of the total effluent it has been assumed that the hazard of drain

ing an effluent containing less than 10 p.p.m of chrumate as
sodium dichromate Is slight. small amount of crl-butyl

catechol is used as an oxidation inhibitor in an int.crrnediate ma
terial but ii removed and discarded prior to subsequent process

lug The concentration in the total effluent is estimated to be

not more than 0.013 p.p.m No data are available regarding the

toxicity of tca-butyl catachol but potency at least 100 times

that possessed by chlorine or phenol would be required to produce

any deleterious effects It is not probable that Icrt-butyl cats

ehol possesses such high potency Other toxic naterials which

may be present in the effluent such as chlorine bromine am
naonia hydrocarbons and metallic salts are never present in

toxic cuticeaatrations

The temperature standani of

14 maximum is met at all

times The actual temperature

is normally not mors than l0

above atmospheric

The sulfide eontsnt of all

materials processed is so low that

this Ion has neverbeen deteetsd

laths Cocci

TflheaIdataforCuectsiter

lngDocilngun Qiannelar

Ssspss4sd ssIIS .1 per
Ills 5.5

33

5.1

Thsshsld .4w 30

intuit LM4t

AU liquid process wastes of the

Las Angeles styrene plant alter

treatment and storm water eel-

laded on the plant area alter

passage through hay filters are

discharged us to the Knox Btreet

drain The unitary sewage is

D.osmher 1963

discharged Into sewen of the

Couaty Sanitation Districts

of Los Angeles County Fig
tire

Waste waters from ethylene

and benzene purification ethyl

bensene production ethylben

aene cracking and styrene finish

Ing see diaclwged mto the proc

ess sewer terminating at the

ænal separators wastes./4
and tar recovered corn

So
purification have caused corn-Pt

plex waste-treatment and dis

posal problems The solutions

of the two problems are in

cluded in this report

One of the manufacturing

operations st the styrene plant

resulted in thtpcction of an

fiy Judge containing jThe
rsludae eoula noUb1siThil be

cause that would have created

serious air-pollution problem

It could not be drained into the

sewer system because the oil could not be separated in the settling

basin There were no dumps in Los Angeles County which could

take this sludge It would have been posaible to barge the ma
terial to sea but becsase of multiple handling and distances in

volved this method would have been costly As temporary

measure the sludge wss held in storage pending development of

suitable disposal method method was eventually developed

that involved separstMg he slu4ge intp two frctioqs an oil

that could be used forboiler fuel witheutcreating any new prola-

lems and another frii5n approximately 30% aqueous
solution of aluminum chloride which was oil-free relatively odor-f

less and very effective as sufficiently large unitl

was installed toprocs all audge held in storage within reason

able titus in addition to procening current production The ec

cess capacity was useful at later date when the plant production

was incressed and the sludge output became correspondingly
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grtater Alt liougi ti iit eliminated difficult
it a_stt.tiiposnl

problem it is not .o..s.Inl t..w to lie part of the wnjte.ii

psml facilities It is .leem.m-.I an extension of and intnl ith

tIme mniufactuntmg pn.eess

Figure immlirates multiple tremtnment unit which has atlueved

ii
mimarkol en lu u.n iii the cot tent .f oil nil suspen led soli.ls of

II.
tuajmr Ii %Sstt st nan

Jnginnllt sing- sett jug Imsimi as en.ployed t.o renmove

tI..atng oil mmmii lotmimumm I_tr.xile precijmitste This sumnul

t.mn-.sms wi mr.mti nsult.l ui oil floe of the static Ie.sitv as

Water um ti l.afltt.ir tttitt Stelmuise lielmflit1O4i ails SC

Nltt.1I54eI I.e tI ii.stm.llatu if an n.I.titimimal t.a.n u.lie

oily liui.l sate is i.r.a ..-ttlMI in II.- first basim where the oil is

akimmej otT TI etfltt ft-on this I.aoit enters mixing cloirn

her ia m.eutruluel with waste alkmIiu.e so.lium aluninate solution

at.I flows iIt. tIn .weoi.l insit

Alomiut I.nlromi.I- I.naiIita irs iii

lm cn.tI tiasii mti.I is re..ve.I lI
till unit ft-.ini the $tMMt Ineit ii.

art
taint practically n. turliIitv a..I ii rO CO.G alt
visilk oil The .lu.lg nit il flOCt ii liSt Owl

separators is rrmrvr.I a.I plans itt

ulu.Ige beds

The waters rum .leeauters in that

ethyhh.enxene cracking utiiis are tub

jetted isi ilistillation in ink to re

coves volatile material The strii.jie.l

naidensate is returned to the steam

iilant iii make-up aaler Jet tern

knits water of the jinana is to-

turned to the roohing water ulyalen

UH AN hrrantIsp PLANT

The hut..lling of that eqqnr wastes

s.f the plant is riin.rte.l a115vt All

other process waste after tnuatneit

are .lisr.argel into the Knox Street

It-sin The coIIsr Waitia itt hull

tan- sewage are .liw-Iurge.l iuut the

county of lea Angeles sewer system

All atomi water runoff Is-passes ti

gra site scfmatutt.rs .ut .ii.swi lr.mgI

hay filters ldore entering the

Knox Street draiaFigure

Steam condensate from the

dehydrogenation procta in the

production of cutle butadieno

Is the ntajor punt waste requir

Ing treatment Thseatmnnt is

tidy stable emulon Th.ia

waste is passed throtagh staid

coalescer where intimate con

tact with particles of sand frees

the emulsified oil and enables

theacparationtobemadein tIme

gravity separator aSkI fol6a

the sand coaleseer AI.out -40

barrels of oil per day are sepa
rated from this waite ad re

tun.el to the procra. The

separator effluent is disch.argetl

to the Knox Street drain

Wastes front the utilities

ama together with wastes

fronm the Iced 1.unti. ntd

gas recovery areas are mitt-

charged nto seser line

that le.uds to two
l1flmtlm1Y

Insima in pnralls4 Sluilge areumuluti.g in these In-its is

trucked away at vearlv ititervals AI.out barrels tier .lsy of

$101 oil is akimrne.l nIT thu-se basins so.l sent to the boiler hooco

fur use aa fuel

Ca-S rLANT

Origitmmtlly
the ltmttt cotoolymer Illant operated as Lao

lilmunts These units were shut .loa-n it July 1947 amid Scptemtner

1949 at reolet.erl ute plant in De.rtnler 1950 The lilumit

is desigmerl along tspirnl coailynier lilies an is bviled into

the following principal t.rnIuction at-en l.Igmet.t polynieriza

ti..n recovery soil h.ro-en The plant baa been moden.ize.l to

pniluee cold ruinlar oil GEt-S maaiertatehes an carbon tlac.k

Jlt.S masterbntch.s addition to the regular types and litti ted

.luantitk. of regular an nil latex
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i-ig.rc I-aeltitlea for Treatment of
I.3.j..l.l aste at Ft Segut.t li..ladiete Plant
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plant

Potential wastes from the

pigment area include soaps
ant ion ida nt modifiers and

attiliare clienticals Wa tea

fnern this area are discharged

directly to the final separator

legitiual aelisi-atora are pntvitletl for -treating the combined

Siuittes from the polnwrizatitin anti recover-v areas Vaste

watt-n from titi-se an-as may contain latex polymer antI styrenc

Any latex n-netting tltt-se septiratori it rottgulated and removed

Flitiutitig nmtt-rials are reinnvetl front the eurfttce of the impound
ittg liquid durittg norntal o1ts-nttiost The etllui-nt is discharged

into tlrtitts Ic-a-hag to the final separator

Draittu fntm the proc-vs areas licharge into area separators

ltutils-r rrunthis anti latec ret-vied tiy the
wjtttrntors arc removed

lt skitnm it ig These lilt its
it Is rr-i-tee the wttst rttagu Ito Li of

at-ilulut.-l In-inc tS ash s-titer front lie Oliver filters used ut

ItO ueessit ig extl tI sr rot ntIs itt itroduet ittt is tI sc-barged to the final

itt rat nra

TIe-re are two final separators tacit servittg part of the 1tboit

attti iltt-erconttected so ott.- ntav tsp usc-ti when the other is iteiitg

cleaned Floating materials are retttutveti tinily alt1 siulxt- front

the ltottitm is removed twire year
lrains from the tank fann of the llattt n-eeive ri-gitillal ltant

ito and then are thi.sehiargt.t in to ti fittal seiiantt tur Itt rifled

wastes from Otis unit are disc-itargi-sl itto tJe Knox Street .1mm
In 1932 an acltlitional pmnecaw separator wax instaled for clxii

fteatioo of liquid waste front carisstt iuhtt-lt nuttstcrisatelt enagula

lion The effluent from thu separator is
tlisehotrged to the fittal

separator

In 1952 an incinerator was ilst4alhetl to hunt snasutgulutn from

strainers and piping without the eenissitptt or smoke Pertpoqtnej

of the Air Pollution Control liatrict gave assistance and enope-ra

tion thntughoutevervplaasenfthepnijeet

In Itt-li the liquid waste system for the El Segustttlo Isutauliesae

plant was revised The ItrnCttt system provides for the sc-pars

tioti of wastes into clean water intennediate water oily water

Oltl icr solutions waste foul water or quench water and intuit-amy

sewage Figure

Salt water used for cooling water itt eli-nut Kvstenus is discharged

directly to the main draitu to the ocean The estimated flow is

8500 gallons tcr minute The ninin drain sIi receives the

storm water directly The ituter-mntlinte water aeluielt is mainly

salt water and may be eittttamin.atetl with oil atttoututiiug to all

proximately 2000 gallons per 0111111 te attses through s-ti ll

seltarattjr
TIte etTlueitt is thist-iuargel itt the naitt ttraitt to the

tteea.n Oily water including steno sitter varyittg Irotn 200 itt

t000 gallons Per mittute kuclttlittg tvt nuitifall is liscltargcd into

tie main re-finery .cjtnrator athjarsnt itt the htut.a.iltt-lte tlaltt

Under present operations the El Seguitiltu ltlnttt iti-ttls its crude

ltutathi.c-tte to the l.tts Angeles ttltulut hence tltt cotttr smntonium

ttt-et.ate process of ttutatlivtu-e ttttriftu-ntiitll is hot used The ltlttnt

has facilities ftir the colle-eti.ttn alit1
ls.trjftt-ation of cojtter solution

lritts antI spills
Tlte cutter tan tn- n-movetl it steaming The

tic-ar liquid iit it te di ti-tin rgu ii lie oil- aste sewer Tht

slutlge from tue dt-c-itmttitsititnt c-tilt ItO tlia1tosel of lt Itunal in

Itteatiestus whuen- the qutlit of nit li-rgrountl s-a ters will lint ie

jeohtarlhted

Odors ernattatihig from aqueous waste may give rise to variitu-t

lifficulties lii one instance foul water of about 20 gallons je-r

minute from ttuench saber drain itroduceti diaracteristic

aroma that as theteetaltt- stoic distance frttm the point of tb

charge of Use nutitt astc water ilmiti tif die lilant liii ri tltlt-rr

a-as ivlvel by steam striltluing the waste antI returttittg die strips-r

tops to pioc-e-n The stritiiter lint ttntsieltit.ht are sutsttuuttiall

br-free are drained to the main sea-er ilisdtargittg into lIt

us-iran The odor is no longer ileteetaliht- even at Use point of

ilischarge

The tmahtar3 sewage is tlisdtargesl into the municipal system ss

the city of El Segundo

This plant also ha.sl another jtrnltk-m It is generally re-et-ig

nized that disturlsitsgly loud noises nfaeouutinwsssisr repetitious

nature will in time lead to demands by the pululie
for alsatetnesit

Lest generally recocuins-il is the fact that tsiltsuitik vihur-.ttiosas

Tastz II hxsr.stis Vt.t-L or Saxitatti

Vs-i-rr art it-mt Es

ANti INItt$TRIAL

Ws.4e1aejtjtjrs Value

Liquid

ttaailarr n-wrrsçi
ut.-ttnes ttrajs st tuielr

let ilt-tiutrtat istir

Yet .nrts.-t- am-I .iurnt aster
Waste tr-amiw-nt es-I tlt-.i.o.jJ tseititjt-s

said

fleat
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transmitted through the atmosphere may create nuisance as

great as though they were audible

In one particular instance three large cycloidal-type positive

rotary blower wefi used to supply iow preure air for process

use An electrostatic precipitator was used to remove dust and

debris from the intake air The
purified

air then entered an In

take tunnel whirh served as suction Isesder for the three blower
which were driven at fixed rate by electric motors Come
quently pulsations In the Intake air occurred at constant fre

queney The air column In the intake tunnel was In resonance

The subsonic vibrations thus generated rattled the walls and
windows of homes adjncent to the plant Plate glass windows In

stores vibrated audibly within radius of one mile
The problem was eliminated by installing reinforced concrete

Mock buildin around the air Intake In order to draw the air

through series of baffles The dimensions and placement of

the baffles were designed to damp out pulsations of the same

frequency generated by the blower Subtonic vibrations In the

atmosphere may not be an air pollutant but public reaction was
the same as If they were

ID November 1952 the sanitary and Industrial wasle facilities

installed and in use at the plants were valued at $2152000 an in

crease of $787000 sinoe March 1040 Table swnrnaries data

as to liquid solid and gaseous facilities

IfltATURE CITED

Ellis Id Id Stir FIsheries 48 EvIl 22 378 381 385

1937
Hebbard 11 Powell and Itostsnbach Ii E. bes

Eisa Cwxu 39 889 1947
Rostsnbach Sewage and lad Wastes 24 1138-43 Septeni

her 1952

Rscnva foe ntis Apr11 10 333 Accents Sapteeber iv 953

Disposal of California Winery Wastes

The niujor prolilcisis concerned with the disposal of California winery wastes

result in lnrge isseusure from the tremendous volume of brandy stillage pro
duced in an isitersatittesit seasonal operation The atillage estimated to aver

age about 200 gallons per ton of grapes crushed is extremely variable in poten
tial putreseihility Therefore land disposal by intermittent irrigation is the

best method of disposal at present although complete treatment of the stillage

can be effected by conilsination of neutralization anaerobic digestion and

biological oxilatioss

REESE II VAUGHN AND GEORGE MARSh

Deporrnienr of Food Technology University of CalifornIa Doris Calif

DEQLJATE disposal of liquid winery wastes has been con

tinuously perplexing problesis since the revival of the in

dustry in California in 103.3 In the years immediately following

resumption of large scale production the pollution of streams

with concentrated winery wastes was anile When the

further disØharge of conrentrsted liquid winery wastes to the

rivers was prohibited Isy the Division of Fish and Game state of

California use of deep jssnis tsr hag.wnss hiccarne standard prac

tice even though this gave rise to widespread odor nuisances re

suIting Iron anaerobic fernient.ation of the wastes Abatement

of these odors has become sit immediate concern to many Cali

fornia vintners It is anticipated that odor control and other re

quirements for sanitary disposal sit liquid winery wastes will be

magnified with time because of the continual Increases In the

population of the state

NATURE OF tilE WASTES

Winery wastes may for convenience be defined as liquid

sreniihiquid and sl roddues which are removed from the wine by

natural or artificial means during the procasa of vinificatiun

These residues for the most part are natural to the grape
few arise from other sources The following kinds are encoun

teed

Semiliquld

Lass

fltnrt wise

Table wise

Rdrisnsfles
CIsriSaties aid 5-

italics ssdlnnts

bratonits Filter

Ccl etc

It has always been customary to utilize certain of these wastes

in making by-products The argols are collected and used for

manufacture of tartrate or tartaric acid During World War II

tartrates were recovered from other sources such as pomace re

frigeration lees and stillage This recovery is not economical at

present The pornace may be used aaa soil mulch or dried and

used for prepared stock feed Lees from table or dessert wines

generally are used for the recovery of brandy but their distilla

tion add to the over-all waste-disposal problem created by the

enormous volumes of brandy distillery wastes together with the

other Squid wastes of the wine industry in Cslifonsi

VOLUME OF BRANDY DISTILLERY WASTES

It difficult to estimate the total volume of brandy distillery

wastes either for an Individual winery or for the whole California

Industry The wolurne of these wastes depends upon great

many variables the seasonal character of the Industry the ton

nage of grapes crushed the ratio of wine to brandy made from the

grapes that are crushed and variations in winery and distillery

operation and practice particularly those used to produce the

wine distilling material from which neutral brandy for forti

fication is derived

Every effort is midó to obtain fortifying spirit
from the ma

terials at hand Randy distillery wastes therefore may origi

nate from distillatiàWof distilling materials produced from porn-

ace and lea as well as wines The volume as well as the

chemical composition of the stillago will vary significantly from

time to time although the majority of the spirit used is derived

from distilling material produced from wines rather than the

grape residues

INDUSTRIAL AND ENGINEERING CHEMISTRY Vol 45 No 12

liquW

Wsts v.a water

Srsady distilley notes

Csaaser vain
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Solid
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COCA-COLA ENTERPRISES, INC. 
TORRANCE I CA 

GENERAL: Distribution Center with Fleet Shop and Fueling Station. 
Fueling Station: Two(2) 12K gallon diesel USTs 

One(1) 12K gallon unleaded gasoline UST 

OPERATIONS/EMPLOYEE INFORMATION: 

Monday through Friday: Warehouse - 3 employees 8 hrjday (7am-3pm) 
Fleet Shop- 2 employees 8 hr/day(1pm-9pm) 
Office- 3 employees 8hr/day(stag:7am-5pm) 
Janitors - 2 employees 2hr/day (5pm-7pm) 

The majority of the work force(drivers, merchandisers, salesman) 
arrive on the site early in the morning for a brief period of time, 
remain off-site during the day, with only a small percentage 
returning in the late afternoon. The following is an average of 
personnel and time spent at the site: 

Sixty-three (63) employees on site staggered between 4:30am and 
7:30am for a period of thirty (30) minutes each. Approximately 
fifteen ( 15) employees return in the late afternoon 3:30pm -
5:30pm, and remain on site for a maximum of two (2) hours. 

Saturday: Warehouse - 1 employee for 8 hrjday (7am - 3pm) 
Drivers - 6 drivers arrive at -5am for approximately one 

hour, and return at the end of the day for 
less than thirty minutes. 

Other - 2 employees for 8hrjday 

Sunday: Closed 

Note 1: Fueling activities occur six (6) days per week and are 
coordinated with driver activity on site. 

Note 2: Office space separated by wall partitions only. The 
morning work force utilize this space while on site. 

Attachment: Site sketch identifying general site layout 
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